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A GREAT CHEMIST: SIR WILLIAM RAMSAY.1 

By Cii. Moubeu. 

Although the progress of science is continuous, it is neither uni¬ 
form nor regular. From time to time this progress is suddenly 
accelerated, leaving strewn along the route the successive bounds, 
and creating thus a sort of discontinuity in the continuity. These 
sudden forward leaps are the work of a small number of geniuses 
whose discoveries guide the countless efforts of experimenters. When 
Dalton conceived the atomic hypothesis, he opened up and made 
fertile the entire domain of chemistry. When Davy isolated the 
alkaline metals he revealed to astonished chemists a whole new world. 
The idea of chemical function, the law of substitution, the law of 
the homology, the atomic theory, are fundamental additions to 
knowledge derived from the works of Dumas, Laurent, and Gerhardt, 
who have transformed and rejuvenated chemistry, opening to it 
wider horizons. In opening synthesis as a channel for organic 
chemistry, Berthelot rolled back its frontiers immeasurably. It is in 
the ranks of these great chemists, worthy followers of Lavoisier and 
of Priestley, that belongs the brilliant investigator, the fertile in¬ 
ventor, the hardy pioneer whose work, so deeply original, and whose 
powerful personality, the counselor of the Chemical Society has 
given me the flattering mission of reviewing before you. 

The name of Sir William Ramsay calls to mind at once, with all 
their meaning, two capital discoveries, to some extent paradoxical: 
On the one hand, the existence in the atmospheric air of a series of 
gaseous elements, which their chemical inertness relegates to the very 
borderland of chemistry; on the other hand, the production of one 
of these gases, helium, by the spontaneous disintegration of the 
radium atom, two classes of facts essentially new and of fundamental 
importance, whose discovery was possible only to an investigator of 
the highest rank, capable through exceptional ability, natural or 
acquired, of bringing light into the darkness of the unknown. 

Of Scotch origin—he was born in Glasgow in 1852—Ramsay’s 
hereditary influences were most favorable. In his family were chem¬ 

ists and doctors of note, and one of his uncles, Sir Andrew Ramsay, 
was a well-known geologist. Thus, as he himself liked to recall, Ram- 

1 Translated by permission from Revue Scientifique, October, 1919. 
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say was descended from ancestors well above the average intellectu¬ 
ally and in scientific pursuits, and he was well aware that he owed 
to them his calling and his ability as a chemist. 

Having begun his studies in his native city, Ramsay went to com¬ 
plete them in Germany, at first at Heidelberg, with Bunsen, and 
afterwards in Tubingen in the Fittig laboratory, where after some 
researches on the ammonia compounds of platinum, he studied the 
toluic acids. Organic chemistry attracted him by the flexibility of 
its combinations and the ingeniousness of its structural theories. On 
his return to Glasgow, where he secured a post as assistant, he stud¬ 
ied specially the pyridic group, doubtless attracted by the problem 
of the synthesis of the cinchona alkaloids. Let us recall the synthe¬ 
sis of pyridine itself by the direct union of cyanhydric acid with 
acetylene, the production of the different pyridinic acids by the oxida¬ 
tion of the bases of Anderson, the production of the same acids (in 
collaboration with Dolbie) from quinine, from cinchonine, etc., an 
important observation which directly related these alkaloids to 
pyridine. 

In 1880, at the age of 28, given the title of professor of chemistry 
at the University of Bristol, Ramsay began, in collaboration with 
his assistant, S. Young, a series of works on physicochemistry which 
were not slow in being noticed. They had for an object the revision 
of the physicochemical properties of a certain number of liquid types, 
water, alcohols, ethers, hydrocarbons, etc., with a view especially of 
determining exactly the relation of these properties to the atomic or 
molecular weights. A vast field was thus explored: the densities of 
steam, the tensions of steam, thermic constants, dissociation, critical 
points were studied and many new and interesting observations were 
made. For the execution of so many delicate researches, all kinds 
of new apparatus had to be designed and constructed, with the re¬ 
sult, extremely fortunate for the following of his career, that Ram¬ 

say became a very adroit blower of glass. Many of these contrivances 
are to-day in every-day use in laboratories. 

It was in 1887 that Ramsay was called to the University College 
at London, to succeed Williamson in that chair of chemistry already 
renowned, which he was by his efforts to make shine with a great 

light. For 30 years in fact, Ramsay was to display in this post of 
honor the most fertile and brilliant activity. His peculiar qualities 
as an experimenter and his originality stood out in striking relief in 
a work which he published in 1893 in collaboration with Shields. 
Following a remarkable series of researches on surface tensions and 
densities at different temperatures, Ramsay gave to science the first 
experimental method of determining the molecular weights of sub¬ 
stances in a liquid state. 
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We will leave here various other works, of a special nature, in or¬ 
der to come without more delav to those researches which were to 

%/ 

immortalize the name of Ramsay. 
In 1894 Ramsay was 42 years of age. His work was already con¬ 

siderable in amount and his reputation solidly established, but he 
could not yet be called a celebrity. In possession of scientific knowl¬ 
edge as profound as it was extensive and varied, a penetrating mind 
with broad vision, a philosopher mindful of the general movement 
of the sciences, and eager to solve the mysteries of nature, free from 
all dogmatism and with mind open to even tjie most daring concep¬ 
tions, an experimenter of finished technique, an enthusiastic spirit, 
Ramsay was ready for epoch-making discoveries. Given a favorable 
occasion, his genius would be fully equal to the task. Here is the 
occasion. 

As often happens in scientific research, a chance observation may 
lead to the most unexpected results. Lord Rayleigh, who for sev¬ 
eral years had pursued with meticulous care the determination of 
the density of the principal simple gases (hydrogen, oxygen, nitro¬ 
gen), noticed that the density of the nitrogen extracted from the 
air through absorption by other known gases was always greater 
than that of chemical nitrogen, coming from different sources— 
oxides of nitrogen, ammonia, urea, etc. The difference affected the 
third decimal and did not exceed one-half per cent, but it was cer¬ 
tainly more than experimental error. 

Three hypotheses could explain this irregularity. The atmospheric 
nitrogen might be constituted in part of complex molecules of nitro¬ 
gen comparable to the oxygen compound called ozone. Conversely, 
in the chemical nitrogen a certain proportion of the molecules might 
be dissociated into free atoms. But the density of neither of the 
gases, after being kept for eight months, underwent any change, and 
the permanent existence of condensed nitrogen or of dissociated 
nitrogen (atomic nitrogen) would scarcely be likely. Lord Ray¬ 
leigh, who had at first accepted these explanations, rejected them to 
adopt the third hypothesis, according to which the amospheric nitro¬ 
gen is constituted of a chemical nitrogen mixed with an unknown gas 
of greater density. Being consulted by Lord Rayleigh, Ramsay was 
of the same opinion, and the two scholars at once united their efforts 
to isolate the mysterious gas whose existence was thus revealed. 

It is interesting to recall here that in the fundamental experiments 
in which Cavendish, a century before, had established the formation 
of nitric acid by the prolonged action of electric sparks on a mixture 
of oxygen and nitrogen in moisture, the celebrated English chemist 

had noted that even after a very long time there always remained 
after absorption of the oxygen in excess a small gaseous residue rep- 

125730—21-35 
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resenting about one one-hundred-and-twentieth of the volume of 
nitrogen. But the observation had passed unnoticed, and until the 
researches of Lord Rayleigh, the nitrogen in the air had been con¬ 
sidered as a simple gas, identical with “ chemical nitrogen.” 

While Lord Rayleigh, taking up again the experiments of Caven¬ 
dish, verified the fact that atmospheric nitrogen does indeed leave, 
after the action of the oxygen and the spark, a residue which could 
not be overlooked, Ramsay attacked the problem by a purely chemical 
method, that of absorbing the nitrogen by magnesium at red heat. 
The repeated action of this metal increased the density of the gas. 
From 14, its weight in relation to hydrogen, the density increased 
little by little to become fixed in the neighborhood of 20. What re¬ 
mained was a new gas, absolutely distinct from nitrogen, character¬ 
ized, aside from its density, by a peculiar spectrum very rich in lines 
in all regions and, a fact without precedent, by absolutely no ability 
to combine with any other substance whatsoever. 

At the British Association meeting at Oxford in 1894, at the 
memorable session of August 13, Lord Rayleigh and Ramsay an¬ 
nounced in turn that the nitrogen of the air is not pure nitrogen, and 
that it contains a small proportion of a gas more dense and much 
more inert, to which they gave, on account of its chemical inertness, 
the name of argon (a priv.; epyoa, energy). This communication 
caused a great sensation among the audience, and the daily press took 
up the matter at length. 

But chemists are generally conservative, and although the discovery 
was affirmed by two scholars so well qualified, many remained in¬ 
credulous. It was not certain that argon was a simple substance. 
The molecular weight, according to the density, being 40, it might be 
a form of nitrogen cyanide CN2; it was noticed also that a triatomic 
molecule of nitrogen R3 would have a weight of 42, a figure not far 
from the one given above. 

A few months sufficed for Ramsay to clear up the question and 
dissipate all doubts. The comparison of the specific heats at a con¬ 
stant volume and at constant pressure shows an equally unexpected 
fact—that the molecule is monatomic, and consequently the new gas 
can only be an element. 

There is never anything fundamentally new except that which 
could not be foreseen; that which is foreseen is implicitly contained, 
like the corollaries of a theorem, in that which is already within 
the domain of knowledge. To find in the air a new gas, and, in 
addition, one of absolute chemical inertness, is indeed a truly great 
discovery. It brought at once to the authors a deservedly great 
renown. Ramsay was not slow in adding to it through other re¬ 
searches not less surprising. And it was here again that a fortunate 
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opportunity presented itself to him; he exploited it with admirable 
and masterful decision. 

Early in 1895 Ramsay learned, through a letter from Sir Henry 
Miers, that Hillebrand, chemist in the United States Geological Sur¬ 
vey, had observed, while treating a uraniferous mineral, cleveite, 
with boiling sulphuric acid, the giving off of a gas which appeared 
to him to be nitrogen. The effect produced on Ramsay by this news 
was entirely characteristic of his scientific temperament. Many 
chemists, while finding the observation interesting, would have put 
off the study of the subject until later, when they might have more 
leisure. Ramsay, on receipt of the letter from Sir Henry Miers, 
called the laboratory aid and dispatched him immediately to the 
shops of the mineral merchants of London to buy all the cleveite 
that he could find. The cleveite arrived toward noon; before night 
it had been treated and the gas collected. During the two following 
days the known gases, except argon, which it had been expected 
would be found, were eliminated and the residue introduced into a 
spectrum tube. The spectrum of argon was not observed. There 
were few lines; one of these—yellow—was very brilliant. It was 
thought at first to be the line of sodium, present, perhaps, in the cor¬ 
roded electrodes. But Ramsay laughed at the idea; he was not in 
the habit of using dirty spectrum tubes, and, besides, he had made 
the tube himself. A comparison spectrum of sodium was observed 
simultaneously. The two lines were distinct and in no way super¬ 
posed. It was then beyond doubt that it was a new gas, and the 
hypothesis was advanced that it might be helium. 

Helium was that element, still unknown on the earth, whose ex¬ 
istence in the sun was known through a spectroscopic observation 
carried out by the French astronomer Janssen at the time of the solar 
eclipse of the year 1868, and the subsequent suggestions of the En¬ 
glish physicists Frankland and Lockyer. Was this new gas of Ram¬ 
say’s helium, or was it not? The answer was not long in coming. 
The spectrum tube was sent to Sir William Crookes, who measured 
with great care the wave length of the yellow line and found it 
identical with that of the solar line of helium. Scarcely a week had 
passed since Ramsay had received the letter from Sir Henry Miers. 

At the general reunion of the Chemical Society in March, 1895, 
the discovery of terrestrial helium in the gases from cleveite was an¬ 
nounced. Its molecular weight was 4, and a study of the specific 
heat indicated that the molecule was monatomic, like that of argon, 
which it also resembled through its complete chemical inertness. 

During the two following years Ramsay hunted carefully for 
other sources of argon and helium. Argon and helium were found 
in certain mineral waters, those of Cauterets among others; to-day 
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It is certain that anyone may be deceived; but it is not anyone 
indeed who would have been capable of discovering crypton and 
xenon in the air, which contains in volume 1 in 20,000,000 of the first 
and 1 in 170,000,000 of the second. 

This research on the rare gases of the atmosphere will remain a 
perfect model of original research. And if there was anything to be 
admired more than the ability in experimentation and the scientific 
penetration displayed, it was the energy and persevering ardor, 
qualities doubtless less brilliant, but which in this kind of work were 

absolutely indispensable. 
Another question, in this connection, could not fail to present itself 

to Ramsay’s mind. Are there not in the same group of inert gases, 
noble gases, as he liked to call them, other elements, heavier than 
xenon as predicted by the periodic system, or lighter than helium, 
such as nebulium, whose presence is probable in the nebulae, and 
coronium, which appears to exist in the solar corona? 

We will recall in passing that beside the inert gases, Armand 
Gautier recognized in the atmospheric air an appreciable proportion 
of a gas lighter than helium and which was not other than hydrogen, 
whose production proposed a most suggestive geochemical problem. 

Ramsay busied himself then in the search for new rare gases. With 
Watson he examined the lightest gases in the atmosphere in the 
hope of obtaining a gas less dense than helium, but without success. 
He was not more fortunate in the systematic study, undertaken with 
Richard Moore, of the distillation products of an enormous mass of 
liquid air (120 tons), put at his disposal by George Claude. Ramsay 
arrived at the conclusion that if the air contains gases heavier than 
xenon, the proportion of them is extremely small and does not exceed 
one twenty-fifth of one-billionth. 

The discovery of the rare gases had excited universal enthusiasm. 
Physicists and chemists far and near wished to study these new ele¬ 
ments; and it is interesting, for the glory of Ramsay, to indicate 
briefly the principal results that have issued from this study. 

Some, interested especially in the problem of affinity, sought, but 
in vain, to arouse chemical activity which they supposed to be dor¬ 
mant in the rare gases.5 Others, on the other hand, sought for them 
in natural media. Following a systematic study of a great number 
of subterranean gases (gas from thermo-mineral sources, volcanic 
gas, fire-damp), some simple conclusions have been formulated:6 

(1) All the natural gaseous compounds contain the five rare gases, 
and certain of them contain appreciable quantities of helium, some as 
much as 6 per cent (thermal gas of Maizieres, Cote-d’Or), and even 10 

5 Troost and Ouvrard, C. R,, t. 121, p. 394 ; 1895. Berthelot, C. R., t. 120, pp. 581-660 
and 316, 1895 ; t., 124, p. 113, 1897. 

6 Charles Moureu and Adolphe Lepape, loo. oit. 
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per cent (thermal gas of Santenay, Cote-d’Or). (2) The quantitative 
relation crypton-argon has practically the same value in all natural 
mixtures, the atmospheric air included; the relation crypton-xenon, 
different from the preceding, is likewise constant, as is also the rela¬ 
tion xenon-argon, and as also appear the relations of these three 
gases with neon; it is possible to explain the constancy of the rela¬ 
tions by the chemical inertness and the analogous properties of these 
gases, which have thus been able, since the time of the original 
nebulae, to come through free and mixed together and without their 
quantitative relations being sensibly changed, all the cataclysms of 
astronomy and geology. (3) Helium, it is true, accompanies the 
other members of the group on all their voyages, but it escapes all 
proportionality; and it could not be otherwise, inasmuch as only 
helium is produced continually from radioactive substances, and 
these are unequally divided in the different strata. 

You see, gentlemen, what unexpected and weighty problems have 
been brought up by Ramsay’s discovery. What an exceptional des¬ 
tiny is that of these five gases, whose chemical inertness has assured 
to them, since the beginning of time, an eternal inviolability, and has 
thus made of them, like the demigods, immortal witnesses of all the 
physical phenomena of the earth and of the evolution of the spheres! 

For what practical applications are the new elements destined? 
Lighting tests in neon have proved very encouraging. Argon is used 
in incandescent lamps. And above all—Ramsay himself made the 
proposition—balloons have been inflated with helium, and by this 
means made noninflammable.7 

What a prospect for aeronautics! How far we are from the 
famous solar spectrum line of Janssen, found again by Ramsay in 
the gas from cleveite! Other uses will follow for helium as well as 
for the related gases; their career is still only at the beginning. New 
example, among a thousand, of the value of purely speculative re¬ 
search ! All scientific discoveries, however exclusively contemplative 
their concern at first might appear, can not fail to lead sooner or later 
to practical applications. Would that the directors of our affairs 
could realize this fact which carries with it so much benefit and so 
much hope, and which also holds for them duties and responsibilities 
in the eyes of the country which has put its future in their hands. 
Could they but understand that science is power, that science is 
wealth! Let them encourage, with all their power, scientific re¬ 
search. Let them understand that learned men can not live differ¬ 
ently from other men, and that they also have the right to a normal 
and honorable existence. Let them generously endow laboratories. 
Let them grant means for specially interesting studies which may be 

7 Cottrell. “ Fabrication industrielle de l’helium,” Chimie et Industrie, 1919. 
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indicated to them. Let them take under their protection the young 

men of talent whose gifts should belong to the Nation, and whose 

development would bring to it glory and prosperity. Let them be 

able, in a word, to see in the budget for science a productive expendi¬ 

ture, a veritable investment with large returns. Then will they 

assure to research workers the means for their study, to learned men 

the possibility of giving their lives to science. 

We now come to the year 1902. Pierre Curie and >Mme. Curie 

had just obtained radium, the magnificent completion of an admir¬ 

able work begun by Mme. Curie in 1897, a little after the discovery 

of radioactivity by Henri Becquerel in 1896. It was a logical out¬ 

come that Ramsay was attracted toward these most interesting re¬ 

searches. The new domain thus opened to science had as yet been 

explored only by physicists; it seemed to him immediately that chem¬ 

istry also could and ought to enter on the scene. He entered boldly 

on the subject; he was to make conquests in it of vast importance. 

Frederick Soddy had come from Montreal, where he had been as¬ 

sisting Sir Ernest Rutherford in his beautiful work on thorium. The 

curious fact had been discovered that a material substance was con¬ 

tinually given off from thorium; it was given the name of emanation. 

Actinium and radium also gave off an emanation. These new sub¬ 

stances were evidently of a gaseous nature; and, with all the skill 

already acquired in the manipulation of small quantities of a gas, 

Ramsay found himself very well fitted to make a study of them. In 

collaboration with Soddy he tried to obtain the spectrum of the eman¬ 

ation of radium. As the amount of emanation which comes from 

even a relatively large quantity of radium is extremely small it was 

necessary to devise a special spectrum tube. It consisted of a thermo¬ 

metric capillary tube with an electrode made of a platinum wire 

soldered at the end, the second electrode being mercury, which was 

put in in advance with the very small quantity of emanation with the 

aid of a pump. Traces of impurities prevented seeing the spectrum 

of the emanation which it was not expected to see until later; but 

what was the surprise of Ramsay and Soddy when, after the passage 

of sparks through the gas for some time, they saw appear, little by 

little, the lines of helium! 

Helium! Still helium, a kind of leit motiv in the scientific life of 

Ramsay. And an element produced by another element! The magni¬ 

tude of the discovery immediately appeared. For the first time was 

beheld the transmutation of one element to another! It was entirely 

revolutionary. Is it necessary to add that the scientific public did 

not at first believe and that it would continue to doubt for a long 

time ? The helium had come from anywhere except from the emana¬ 

tion : From the glass, from the mercury, from the platinum, from the 

walls of the pump. Was not the indestructibility of atoms the dogma 
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of dogmas ? Since the time of the alchemists no one has believed in 

transmutation. Transmutation was the most extravagant of utopias. 

And yet to-day, but a few years later, who doubts that the atom has 

contradicted its etymology and disowned its name? Who doubts 

that the atom of radium disintegrates spontaneously and that the 

emanation and helium are the products of this disintegration ? Who 

doubts that there is a complete genealogy of radium, going from 

uranium to lead, and that the differences in mass are due definitely 

to the expulsion of particles of helium gas thrown out like ballast 

in order to lighten the atoms for the beginning of a new existence? 

Wlio doubts finally, since the beautiful work of Sir J. J. Thomson, 

Sir E. Rutherford, and some other physicists, that the atom with its 

electrons and other constituent elements, is a very complicated 

organism, in fact, an entire world? It is no use for people to erect 

barriers between the known and the unknown; they will fall 

some day under the continuous pressure of original research; and 

happily there are many that have already thus been overturned on 

the paths of science. 

The discovery of Ramsay and Soddy was not slow in being taken 

up; the formation of helium was demonstrated as coming from acti¬ 

nium by Debierne, from thorium and uranium by Soddy, from polo¬ 

nium by Mme. Curie and Debierne, and from ionium by Boltwood. 

It is fitting to recall, before leaving this subject, that Rutherford 

had previously expressed the idea that the particles “ given off by the 

radioactive elements ought to be made up of atoms of helium.” 

This destruction of radioactive atoms, in which Ramsay was the 

first to see born helium atoms, had the effect of liberating an enormous 

quantity of energy, capable of effecting immediately varied chemical 

reactions—the breaking up of water, of carbonic gas, of hydrochloric 

acid gas, of ammonia gas, of the substance of glass, etc. The emana¬ 

tion from radium, in its disintegration, gives off for each cubic centi¬ 

meter a quantity of heat equal to that furnished by the explosion of 

3\ cubic meters of the explosive mixture of oxygen and hydrogen 

gases. Ramsay supposed that if a sufficient amount of emanation of 

radium was put in actual contact with atoms, the energy liberated by 

the decomposition of the emanation would be able to break off some 

of them. In common with Cameron, he announced that he had thus 

obtained lithium, starting with copper, and carbon, starting with 

thorium and other elements of the same group. There has been and 

still is a great deal of skepticism regarding these transmutations. 

Mme. Curie and Mile. Gledisch having repeated the experiments 

with copper, the results were negative. On the other hand, Ramsay 

carried out experiments without the use of emanation and they gave 

no trace of lithium. Continued researches ought to settle the debate. 
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The experiments of Ramsay and Cameron had been carried out on 
aqueous solutions of metallic salts. In the case of copper, the gases 
derived from the liquid after the elimination of the oxygen and 
hydrogen coming from the decomposition of the water, gave the 
spectrum of argon, without any line of helium. On the other hand, 
in treating distilled water with the emanation, neon was obtained, 
with a trace of helium, but no argon. These results also were con¬ 
tested. 

Ramsay, being asked one day by Richard Moore if he would try 
the experiments again, made a typical response: “ No,” he said, “ I 
do not believe it worth while. I can only find again lithium and neon* 
and for me to obtain the same results again would not be a confirma¬ 
tion. I will leave to others the task of repeating the researches.” 

The extreme interest of the subject led him to expect that new 
studies would be undertaken by skilled experimenters having at their 
disposal sufficient quantities of radium. 

Another problem, in some degree the reciprocal of the preceding, 

naturally presented itself: If the disintegration of heavy elements 

can lead to light elements, would it not be possible, by an inverse 

method, to condense light atoms into heavy atoms and thus realize 

in all its fullness the dream of the alchemists? Ramsay was not 

afraid to take up the subject. Collie and Patterson, having sub¬ 

mitted the glass of an ordinary empty tube to cathodic bombardment, 

had announced the production of helium, which had been formed by 

the condensation of four atoms of hydrogen. Ramsay confirmed this 

result, and, going further, found that if the hydrogen is moist—that 

is, if it is accompanied by oxygen—there will be, moreover, forma¬ 

tion of neon, created by the addition of the atom of helium (4) to the 

atom of oxygen (16). It seemed to him, therefore, that under analo¬ 

gous conditions sulphur would lead to argon and selenium to crypton. 

Here, as well, the question should be taken up again. Its breadth, 
perhaps, surpasses that of all the others. Ramsay will have the honor 
of having opened up the new field, thanks to his incomparable talent 
in experimentation, as well as to his boldness and the independence of 
his scientific conceptions. 

These are, in fact, Ramsay’s most pronounced characteristics. They 

are shown again, and in a most brilliant manner, in another work on 

the radium emanation which he carried out in 1910 with the assist¬ 

ance of Whitlaw Gray. According to the theory of disintegration, 

the atom of emanation results from the loss of a helium atom by an 

atom of radium. If the atomic weight of radium is 226 and that of 

helium 4, the weight of an atom of emanation ought theoretically to 

be 222. Emanation, whose resistance to all combination had, more¬ 

over, been shown, came thus to occupy in the column of rare gases in 
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the periodic system the place predicted for a homolog of xenon. 
Ramsay wished to prove this by experiment. And what an experi¬ 
ment ! The volume of emanation at his disposal at any one time 
never exceeded five one-thousandths of a cubic millimeter (much 
less than the smallest head of a pin), and to determine the atomic 
weight it was necessary to weigh this infinitesimal volume of ,gas. 
A modification of the microbalance of Steel and Grant was con¬ 
structed, whose sensitiveness attained several millionths of a milli¬ 
gram. The skill showm in preparing, purifying, and weighing the 
minute quantities of emanation was truly wonderful; and it was this 
work more than all the others which showed Ramsay’s marvelous ex¬ 
perimental talent. The result justified the effort. The mean of five 
determinations gave the number 223 for the atomic weight of radium 
emanation. A full and complete verification of the theoretical pre¬ 
dictions, which Debierne also confirmed by an entirely different 
method (diffusion) 

The brilliance of his work had brought to Ramsay the highest dis¬ 

tinctions not only in his own country but all over the world. 

Academies and learned societies hastened to open their ranks to him. 

Our Academy of Sciences, which had elected him a correspondent in 
1895, named him an associate in 1910. He was also an associate mem¬ 

ber of our Academy of Medicine. In the year 1904, the Academy of 

Stockholm awarded him the Nobel prize in chemistry. 

One of the characteristic traits of Ramsay’s personality was his 
enthusiasm, which he communicated to all those who worked under 
his direction, and the impression which he produced on his students, 
even during a very brief contact, remained ineffaceable. Friendly 
and patient with all, to “ do well,” according to his own expression, 
was all that was necessary to become his friend. 

Ramsay was a remarkable teacher with an elegant and picturesque 
manner of expressing himself, impulsive, clear, concise, and with the 
great charm of simplicity. In his lessons he did not hesitate at times 
to use the most advanced teachings; he was the first in England to 
introduce the works of Raoult, Arrhenius, and Van’t Hoff. 

Everything which lives is in a progress of evolution. The real 
life of an experimental science like chemistry is in progress and 
discovery. On this subject, Ramsay was of the opinion that he 
wanted original research to occupy early as great a place as possible 
in the work of a student. He distrusted examinations such as are 
usually held to judge candidates, which were too often dependent 
on chance. He feared especially that they might result in unjust 
and unfortunate eliminations capable of discouraging a student in 
his choice of a vocation. The professor who has followed the 
student during several years in the course and especially in the labor- 
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atory seemed to him to be better fitted than anyone to appreciate 

his true value. Eamsay always forcefully maintained these ideas 

and their logical consequences. The fact is, although, to be sure, 

other factors enter into it, that the future of science depends in a 

large part on the scientific aptitude of those who cultivate it. The 

choice of future scholars—and by this word we mean principally 

the future masters, the future leaders—takes on, then, a capital im¬ 

portance. Great then is the responsibility of those who have charge 

of making this necessary selection. They ought to realize the essen¬ 

tial fact that knowledge is good but power is better. Far be it from 

us indeed to deny the utility of much learning, of being well posted 

in every subject, as are the very learned; but this would be sterile 

and encumbering from the point of view of original research, sole 

source of progress, if there were lacking to exploit it a clear intellect, 

a sure judgment, and that ensemble of qualities which constitutes 

what is called “ esprit de finesse,” The true scholar, the real origi¬ 

nator of scientific progress, is not the one who knows, it is the one who 

acts, who creates. “Better,” Montaigne has said, “a good brain 

than a full brain.” The former has that which is called potentiality, 

latent force, virtual power, productive, and creative energy, which 

allows it on occasions to accomplish original work; the latter, in 

the absence of these necessary gifts, would have access only to the 

domains already largely explored, where it would, however, still be 

able to do useful work. Both have their places to fill; but the gen¬ 

eral welfare as well as the interest of the specialist demands that 

each be in his place—“ the right man in the right place.” To keep 

this ideal in view ought to be the constant thought of those on whom 

has devolved the difficult role of arbiters. 

In our time of general reorganization, when all institutions and 

all methods are undergoing revision, it is to be regretted that the 

great voice of Eamsay is not more listened to in this important 

matter of teaching. 

Eamsay wrote but few didactic works. His little treatise on 

“Modern Chemistry,” which has been translated into French, is a 

brief but substantial account of the principles of chemical philos¬ 

ophy. The same qualities are found in the highest degree in all 

Eamsay’s writings. They are noted especially in several disserta¬ 

tions in which he developed his own ideas, and whose titles alone 

are enough to indicate their originality: “ The Electron Considered 

as an Element,” “ Element and Energy,” “ Helium in Nature,” “ Prob¬ 
lems Presented by Inorganic Chemistry,” etc. 

Eamsay was a polyglot and spoke fluently French and German. 

At the International Congress of Applied Chemistry held in Eome 

in 1906 he gave in French a lecture on “ The Purification of Drain 
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Water,” a subject far enough away from the matters of pure science 

with which he was supposed to be entirely occupied. 

He came willingly into our country. He loved it and counted 

there many friends who have many charming letters from him full 

of a natural simplicity. We have also the remembrance of the excel¬ 

lent lectures which he gave here on his discoveries. 

Before the war he had also many connections in Germany and 

was there the object of many flattering attentions. During the cele¬ 

bration of the centenary of the University of Berlin in 1910 the 

delegates of the universities of the whole world were invited for 

the principal ceremony. Ramsay represented the University of 

London. When the Kaiser entered the room with his whole fol¬ 

lowing, having perceived Ramsay, he stopped the cortege and went 

out of his way to take his hand. 

“The soul of Ramsay,” our colleague, Paul Sabatier, wrote in a 

beautiful study which he has consecrated to him, “the soul of 

Ramsay could not be conquered by such homage, and in many cir¬ 

cumstances before the war where I have been able to see him from 

near by, I have been sure of his deep distrust of Germany and of 

its inordinate ambitions.” This testimony can be completed by the 

well-known fact that Ramsay was one of the most resolute partisans 

of the “ Entente Cordiale.” 

German science, which he had seen at first hand, had never im¬ 

pressed him, and he passed on it the severest judgment. In the fine 

response which he addressed in October, 1914, to the manifesto of 

93 German scholars, these lines are found: “ * * * Some Ger¬ 

man individuals have attained the highest summits and merit uni¬ 

versal admiration. But in spite of these brilliant exceptions, it can 

be said that originality has never been the characteristic of the Ger¬ 

man race; their special function has been to exploit inventions and 

to put to work the discoveries of others * * * ; ” and further, 

facing the necessary hypothesis of the complete destruction which 

the German power ought to suffer for the security of the world, he 

added: “* * * Would the progress of science be retarded? I 

do not think so. The greatest works in scientific thought are not 

due to representatives of the Germanic race; moreover, the early ap¬ 

plications of science do not come from them. As far as we are able 

to perceive, it seems that a restrictive measure on their activities 

would only have the effect of delivering the world from a deluge 

of mediocrities.” At the beginning of the war, during the tragic 

days of 1914, Ramsay was at Havre, where he attended with Lady 

Ramsay and his son the congress of the French Association for the 

Advancement of Science, presided over by M. Armand Gautier. He 

delivered a discourse at the opening session and was present at the 
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first session of the section of chemistry. But, visibly, his thought 

was absent. The news became each day more alarming. After 

Wednesday, the 29th, when he perceived war imminent, as fixed in 

the criminal plan of Germany, he was not seen again at the Congress. 

Ramsay saw immediately all the import and how much was at 

stake in the formidable conflict. Civilization, once more in a struggle 

with barbarity, had to repulse the most redoubtable assault she had 

ever withstood. It was necessary to conquer or submit to enslave¬ 

ment. 

From the beginning of hostilities, Ramsay, with his ardent patri¬ 

otism, threw himself into the conflict. He fought with all the means 

in his power, through research in the laboratory and through his 

original suggestions, by pen and word, which he made the auxiliaries 

of his most indisputable authority. Of him also could be employed 

the faipous phrase, u Je fais la guerre.” It was through his persever¬ 

ing efforts chiefly that cotton was, too late perhaps, declared contra¬ 

band of war. He died in full activity, 63 years old, while his genius 

was still so rich in promise for science and for humanity, brought 

down by an incurable disease that carried him off in a few months. 

Our unanimous regret is that the great joy was not given him of 

assisting in the complete victory of the Allies, a victory which he 

believed in implicitly, and also with all the ardor of his faith in the 

destinies of our immortal countries, and in the final triumph of 

morality over crime, of incontestible right over brute force. 

The premature death of Ramsay is for science an irreparable loss. 

In his loss a powerful beacon light is extinguished. This great in¬ 

vestigator explored chemistry as a conqueror, and the progress which 

it owes to him are the strides of a giant. Ramsay served and was an 

honor to humanity, and he has brought to his native land incom¬ 

parable renown. He was great not only in his genius and scientific 

enthusiasm, but also in the elevation of his soul, absorbed in the ideal, 

and in the greatness of his character. He will live in the memory of 

mankind, and posterity will keep aloft the name of Ramsay. 
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